Recently, a new memory effect was found in the metamagnetic domain structure of the diluted Ising antiferromagnet F e x M g 1−x Cl 2 by domain imaging with Faraday contrast. Essential for this effect is the dipole interaction. We use a modified Monte Carlo algorithm to simulate the low temperature behavior of diluted Ising-antiferromagnets in an external magnetic field. The algorithm is specially adjusted to take care of long range interaction. The metamagnetic domain structure occurring due to the dipole interaction is investigated by graphical representation.
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In the model considered the antiferromagnetic state is stable for an external magnetic field smaller than a lower boundary B c1 while for fields larger than an upper boundary B c2 the system is in the saturated paramagnetic phase, where the spins are ferromagnetically polarized. For magnetic fields in between these two boundaries a mixed phase occurs consisting of ferromagnetic domains in an antiferromagnetic background. The position of these ferromagnetic domains is 1 stored in the system: after a cycle in which the field is first removed and afterwards applied again the domains reappear at their original positions. The reason for this effect can be found in the frozen antiferromagnetic domain state which occurs after removing the field at those areas which have been ferromagnetic in the mixed phase.
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The threedimensional Ising model with an antiferromagnetic exchange interaction undergoes a first-order phase transition from an antiferromagnetic to a paramagnetic saturated phase for low temperatures during an increase of the homogenous external magnetic field. Because of demagnetizing field effects in experimental systems like F eCl 2 there occurs a mixed phase for external fields B c1 ≤ B ≤ B c2 [1] . In theoretical considerations the existence of a mixed phase is often neglected since dipole interactions have to be considered in order to investigate the mixed phase. Especially in conventional Monte Carlo simulations the dipole interaction can hardly be taken into account for lattices large enough to investigate domain structures due to its long-range nature: for each spin flip the number of operations to calculate the change in energy scales with the number of spins in the system. Therefore we developed a specially adjusted Monte Carlo algorithm which will be published elsewhere to simulate spin-models with dipole interaction.
In this paper using this algorithm for the first time we perform simulations in order to get a deeper understanding of a new memory effect that was found recently in the mixed-phase domain structure of the diluted Ising antiferromagnet F e x Mg 1−x Cl 2 by domain imaging with Faraday contrast [2] . The position and shape of paramagnetic saturated domains which grow within the antiferromagnetic state while field increasing is stored in the sence that the domains reappear even after a cycle in which the field is first removed and afterwards again applied. Essential for 3 an investigation of this effect is obviously the dipole interaction, since it is this long range interaction which is responsible for the occurence of a mixed phase.
The diluted Ising antiferromagnet in an external magnetic field (DAFF) is an ideal system to study random field behavior theoretically as well as experimentally since it is believed to be in the same universality class as the random field Ising model (RFIM) [3] . A well known feature of the DAFF is the formation of a domain state with extremely long relaxation times (for an overview see ref. [4] ). This domain state is frozen even for zero-field and it is obtained by either cooling the system in an external field from the paramagnetic high temperature phase or by decreasing the field correspondingly. The mechanisms which are responsible for the hysteretic properties of the DAFF have been investigated experimentally [5, 6] , theoretically [7] and in computer simulations [8, 9, 10, 11] . In the following we will show that the understanding of the hysteretic behavior of the DAFF is essential for an understanding of the memory effect.
The hamiltonian of an Ising model with dipole interaction in units of the coupling constant reads
where with open boundary conditions representing one plane of the experimental system. As we will see the qualitative behavior of the experimental system is well described by our model as far as the domain structure is concerned, which is responsible for the memory effect.
We use an antiferromagnetic long-range ordered system as the initial spin configuration. The simulation is done at very low temperature, T = 0. Lowering the field to zero the saturated domains vanish (Fig.2) and the magnetisation decreases to nearly zero.
However, an accurate analysis of this zero-field spin con- After applying the magnetic field again a configuration of striped antiferromagnetic domains arises once more (Fig.3 ).
Comparing this configuration with the original domain configuration ( Fig.1) one finds that the original domain configuration is nearly reproduced, at least in that sence that paramagnetic saturated domains grow first at those places which have been paramagnetic saturated before. This is the memory effect. Its origin is the antiferromagnetic domain configuration of the system after removing the field 7 ( Fig.2) . The regions which consist of an antiferromagnetic domain state are less stable than the long range ordered regions since the first contain domain walls. These regions are the first in which saturated domains during an increase of the external field occur, restoring the original metamagnetic domain configuration. 
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